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Island (Fig.  
The CHAPMAN completed an echo t rawl  survey of 

Shelikof S t r a i t  and the east s i d e  of on April  10. 
The Shelikof S t r a i t  survey was started near f S t r a i t  and ended 
west the T r i n i t y  Islands.  The east s i d e  of Is land was surveyed 
from near Cape T r i n i t y  to Bank. The vesse l  i t i n e r a r y  was: 

March 23 i n s t a l l a t i o n ,  
March 24-April 3 Survey of Shelikof S t r a i t  
April 5-10 Survey of Cape T r i n i t y  to Bank area. 

The MILLER and CHAPMAN echo in tegra to r  - t rawl 
surveys were conducted as a survey of spawning pollock i n  
t h e  western Gulf of Alaska. About 65 percent  of t h e  survey e f f o r t  was 
expended in Shelikof S t r a i t .  The was used to conduct 
exploratory surveys from Island to of Island.  The 
primary object ives  were to: collect echo in tegra t ion  d a t a  necessary 
to determine t h e  d i s t r i b u t i o n  and biomass of the o f f  bottom of 
pollock aggregations, collect d a t a  necessary to determine t h e i r  
b io log ica l  composition (sex,  s i z e ,  age and and to collect 

on the timing of peak spawning of the Shelikof S t r a i t  concentration. 

D a t a  on the on-bottom component of the Shelikof S t r a i t  pollock 
aggregation was co l l ec ted  during a bottom trawl survey conducted by the 
CHAPMAN (see cruise r e s u l t s ;  Cruise 83-01), during Leg of 
the MILLER cruise. 

AND 

Echo in tegra t ion  d a t a  were col lec ted  using a 101 
echo sounder and a 120 d i g i t a l  echo in tegra to r .  The in tegra to r  
output  was inter faced to a Radio Shack f o r  preliminary 
d a t a  handling and s to rage  on floppy d i s k  The echo sounder 
operated a t  38 KHz, using a pulse  width of 0.6 A dead weight 
containing t h e  transducer f u l l  beam angle) was towed behind the s h i p  
at  a depth of approximately 16 m, a t  a speed of about 8.5 

The t rawl  used throughout the survey was a Diamond-1000, 
equipped with a 1.25 i n  (3.2 ccd end l i n e r .  It was with two 
275 (125 kg) t o m  weights and 6 9 x 2.7 steel 
N e t  operat ion was using a third-wire type,  
netsounder. The v e r t i c a l  opening 15 to  18 m (about 
8-10 fin). 

-	 Reference to t r a d e  names of does not  imply endorse-
by the National Marine Fisher ies  Service,  
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The echo in tegra t ion  system used on t h e  CHAPMAN was the same as that 
on t h e  MILLER except that it included a transducer 
f u l l  i n  a towing body, which was towed a t  a depth 
of a b o u t 1 9  m a t  an average speed of 7 kn. 

t rawl gear was t h e  same as t h a t  an t h e  MILLER FREEMAN. I n  
addi t ion ,  an 83-112 bottcm t rawl ,  f i shed with t h e  same doors as t h e  
water t rawl ,  was used 3 occasions. The bottcm t rawl  was also equipped 
with a 1.25 inch (3.2 ccd end l i n e r  

Surveys were conducted on a 24 schedule on t h e  MILLER 
and t h e  CHAPMAN. Echo in tegra t ion  d a t a  were co l l ec ted  along 
t r a c k l i n e s  with approximate 10 nm spacing adjacent  

t r ansec t  end po in t s  except f o r  t h e  second MILLER FREEMAN survey in 
Shelikof S t r a i t ,  which had 15  nm spacing. Outside of Shelikof S t r a i t ,  
t r a n s e c t s  run between t h e  50 and 200 contours and within Shelikof 
S t r a i t ,  between 50 contours. Echo in tegra t ion  values ( f i s h  dens i ty  

i n  were output  a f t e r  each 5 minutes of t ransect ing time, 
f o r  selected depth i n t e r v a l s  frcm 5 m t h e  transducer to t h e  sea 
bed. 


T r a w l  hauls  wre on selected concentrat ions of f i s h  f o r  species 
i d e n t i f i c a t i o n  and to obta in  pollock b io log ica l  d a t a  and samples. The 
total number and w i g h t  of f i s h  in each haul  was determined f o r  each 
species ,  e i t h e r  by s o r t i n g  t h e  e n t i r e  ca tch  or a sample, depending 
catch q u a n t i t i e s .  Pollock sex,  length  and d a t a  were 
collected from 150-250 selected f i s h  i n  every haul. In  
addi t ion ,  f o r  most hauls,  about 100 individual  o t o l i t h s  and 50 
length-weight content  observations wre collected. 

c o l l e c t i o n s  of  pollock and one of scales wre 
obtained. A l imi ted  amount of d a t a  on other  species  length 

was also collected. 

RESULTS 

The MILLER ran a total of 4398 t r a c k l i n e  miles and completed 
45 t r a w l  hauls. The ran 1434 t r a c k l i n e  miles and cam-
ple ted  11 and 3 t r a w l  hauls. Trawl haul  loca t ions  are 
shown i n  Figure 3. The frequency of occurrence of species taken i n  
water t r a w l  hauls is shown i n  Table 1. Catch d a t a  (by are 

i n  Tables 2 and 3. The numbers of pollock sampled f o r  d i f f e r e n t  
types of b io log ica l  are shown i n  tables 4 and 5. The total 
catch by species  t h e  MILLER was: pollock,  91.7%; 
P a c i f i c  cod, 4.5%; eulachon, 2.1% and; o the r  species ,  1.6%. The CHAPMAN 
catch was: P a c i f i c  cod, 0.4%; eulachon, 0.3% and; o ther  
species, 1.6%. 

by on 
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one exception, only trace of pollock were found i n  t h e  
regions surveyed ou t s ide  t h e  Shelikof Island area, so none 
of those  echo in tegra t ion  d a t a  were analyzed. A smll aggregation of 

extending over an area of about 4-5 2 was found near 
a t  Reefs. I n  c o n t r a s t ,  t h e  area of pollock 

aggregati  n ins ide  t h e  Shelikof Is land area ranged from 
12,123 , during its heaviest  ( j u s t  p r i o r  to spawning; 
survey 2, March to 19,700 a f t e r  t h e  start of its post  
spawning dispers ion (Fig.  Preliminary m t u r i t y  composition da ta  
ind ica te  that peak spawning occurred from March 19-30. During the  second 
MILLER survey of Shelikof S t r a i t  (March 16-19), 75 percent  of the  
f e m l e s  30 length) were m t u r e  and about 3 percent  were spawning. 
In c o n t r a s t ,  during t h e  CHAPMAN survey (March 25-April 15 percent  of 
all f e m l e s  30 were spawning and 65 percent  spent.  

The pollock b i a m s s  est imates f o r  the  f i r s t  and second MILLER 
FREEMAN surveys i n  Shelikof S t r a i t  were 2.466 and 2.360 mil l ion  t, 
respect ively .  The estimates f o r  t h e  CHAPMAN survey (0.903 mil l ion  and 
fo r  t h e  t h i r d  MILLER survey (0.819 mil l ion  were lower due 
to t h e  post  spawning breakup of t h e  aggregation which occurred before 
e i t h e r  survey was conducted. A very low b i a m s s  es t imate  was a l s o  
obtained for t h e  1980 survey (conducted during a s imi la r  time 
indicat ing t h a t  timing is critical and estimtes of peak b i a m s s  of t h e  
Shelikof S t r a i t  aggregation m y  no t  be  r e l i a b l e  f o r  surveys conducted 

ou t s ide  March 1-25. The f a c t o r s  t h a t  influence t h e  timing of 
peak spawning are not  well  known. 

The conduct of t h e  Shelikof S t r a i t  surveys i n  r e l a t i o n  to t h e  
of pollock i n t o ,  and within,  t h e  spawning area could have 

e f fec ted  t h e  accuracy of biomass est imation.  Thus, t h e  average of t h e  
survey 1 and 2 b i a m s s  (2.413 mil l ion  is considered to be a 

appropr ia te  es t imate  of the  peak f o r  1983 than are t h e  
individual  survey es t imates ,  and is used throughout t h e  reminder  of t h i s  
r epor t  where age s p e c i f i c  o r  populations of pollock are given. 

'Preliminary est imates were of age s p e c i f i c  biomass and 
populations of pollock, based and age s p e c i f i c  weight 
d a t a  e i g h t  t rawl hauls  during t h e  f i r s t  leg of t h e  MILLER 

survey. Age s p e c i f i c  b i a m s s  ca lcula ted  by; 

where and are t h e  weight-at m a n  length and t h e  number of pollock 
i n  t h e  e i g h t  hauls, a t  age B is total estimated biomass. Age 
s p e c i f i c  numbers of pollock in population were then estimated by 
dividing B. by Estimated age s p e c i f i c  and populations as 
w e l l  as percentage age sex  r a t i o s ,  m a n  lengths and weights 
of t h e  pollock i n  t h e  e i g h t  t rawl hauls ,  are presented i n  Tab l e  6. Tota l  

and confidence i n t e r v a l  est imates f o r  t h e  1980, 1981 and 1983 
surveys are presented f o r  comparison i n  Table 7. 
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Fur ther  ana lyses  and i n t e r p r e t a t i o n  o f  the survey d a t a  are i n  
progress  and w i l l  be repor ted  elsewhere. 
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L m a  
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binoculata 

(Sa lmn 

Clupea harenqus p a l l a s i  

Cncorhynchus (Chinook 

O m r i d a e  

( 

Myctophidae 

l an te rn f i sh )  

Gadus 

Theraqra c h a l c o q r m  

Scorpaenidae 

(Rougheye 

Aptocyclus ( S m t h  lumpsucker) 

s t d a s  (Arrowtooth 

Hippcqlossus 

Hippoqlossoides e l a s s d o n  

b i l i n e a t a  

hippcqlossoides 

s a l p s )  

Table 1. L i s t  of species taken by trawl and t h e i r  frequency of 
occurrence i n  56 hauls  during Leg and of MILLER 
Cruise 83-01 and Leg of CHAPMAN Cruise 83-02. 

Frequency of occurrence 
Species (no. of hauls)  

d i t r o p i s  

Ra idae  

Raja 

Clupeidae 

Sa lmn i d  ae  

tshawytscha 

shark) 

(Big ska te )  

( P a c i f i c  herr ing)  

s a l m n  

1 

3 

2 

2 

Thaleichthys pac i f i cus  Eulachon 35 

(Unidentif ied 2 

Gad idae 

macrocephalus ( P a c i f i c  cod) 32 

(Walleye pollock) 56 

Sebastes a leut ianus  rockfish) 3 

Cyclopteridae 

ventr icosus 15 

Pleuronectidae 

Atheresthes f lounder)  19 

s t eno lep i s  ( P a c i f i c  ha l ibu t )  3 

(Flathead s o l e )  11 

Lepidopsetta (Rock s o l e )  2 

Reinhardtius (Greenland tu rbo t  1 

Pandalidae 

Pandalopsis d i s p a r  ( S i d e s t r i p e  shrimp) 2 

Others 

(Unidentif ied j e l l y f i s h )  14 

(Unidentified ctenophore) 1 

(Unidentif ied 1 
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Dura- 
aced 

(Flin,) 

15S002. 136/151 3.1/6.2 - - - -  
128/148 3.3/6.1 - - - -  - - - -  - - - -  

140/154 4.0/6.0 - - - -  - - - -  

57O20.6' 130/145 4.4/--- - - - -  - - - -  

123/155 4.4/- - - - -  - - - - 

153/170 4.4/4.6 

155'23. 149/176 4.3/6.3 - - - -  - - - - 
134/148 4.4/---  1 .9  

95/115 4.8/5.2 - - - -  

114/136 5.0/6.5 - - - -  7.0 

128/145 4.6/6.3 

138/158 4.6/5.9 - - - -  - - - -  

170/275 4.7/6.3 - - - -  - - - - 

2.6/3.2 - - - -  
140/180 3.5/5.4 - - - -  - - - 

Table 2. (continued) 

Depth (fm) Water Temp. Catch ( l b s )  
S t a r t  P o s i t i o n  (Gear/ t i o n  Surf P a c i f i c  

Haul Date Time Lat .  (N) Long. (W) Bottom) Gear ( C) Pol lock  Eulachon Cod Other  

1800 57'43.9' 0 '  7 1293.0 

1900 58'00.8' 154'19.4' 2 2950.0 

1500 56'50.2' 155'38.6' 2 2823.8 

1100 155'28.1' 1 900.0 

1300 57'21.9' 155'33.3' 43 - - 419.0 

0900 57'46.1' 155'00.3' 4 1225.0 

1200 57'35.0' 8 '  5 748.0 

1400 57'27.2' 155'21. 8 '  4 1282.0 

1500 58'08.7' 153'29.2' 30 286.0 

1900 57'58.6' 154'19.6' 2 399.0 

0000 57'47.2' 155'01. 9 '  1 3  751.0 

0900 57'27.7' 155'27.4' 1 454.0 

1700 53'25.8' 165'49.6' 30 1 .0  

Aborted because o f  t r a w l  system h y d r a u l i c  problems 

2100 54'30.5' 162'25.6' 46/79 42 400.0 

1800 54'31.5' 160'49.1' 48 697.0 

1 .0  6.0 

17.2 

2.0 

1 .0  

5.0 

1 .0  

1 .0  

6.0 

12.0 
23.0 

41.0 

14.0 

3.0 
8.0 

5.0 

0.5 

2.0 

0.2 

462.0 5.0 

1 . 0  



I
P

 
I-
' 

I 
I 

W
P

P
P

 f 
; 

I
0

1
 

w
l

1
1

0
m

1
P

0
0

0
1

1
 

I 



I 
I 

I 
I 



I 
I 



I 

I 
I 

C
O

P
 



I 

I
.

.
.

.
.

. 





P
P

P
 

\
\
\
 

0
0

0
 

w
 

0
3

 
cn

 

P
P

P
 

P
 

C
n
 

C
n
 

P
 

N
 

P
P

N
 

C
n 

cn
 

cn
 

W
C

n
C

n
 

- 
- 

- 

r.
 

P
P

P
W

P
P

P
P

P
P

P
 

C
n

C
n

C
n

C
n

C
n

C
n

C
n

C
n

C
n

C
n

C
n

 

W
I

W
I

N
P

P
N

P
O

P
N

W
 

C
n

P
0

3
N

0
3

c
n

~
0

3
W

W
0

3
 

-
-

-
-

-
-

 
-

-
-

-
 

F
 

'2
2 

P
-'
. 

3
 
r
. 

-
0

 3
 

9
 
2
 

V
 

c
n

-
4

w
~

c
n

&
w

~
m

o
r

 
0

3
C

n
O

P
O

W
O

w
O

W
0

3
 

\
\
\
\
\
\
\
\
\
\
\
 

0
3

W
C

n
P

P
P

W
P

P
P

P
 

W
C

n
O

N
N

W
W

C
n

W
P

W
 

cn
 =

z 
C
 
P,
 

Y
 
H
-
4
0
 

P,
 

Y
 

t-l CD
 
'
1
 

a
 

?J
a 

Q
J
 

Y
 n

 
V

 

*
F

t
 

\
r
 

b
3

n
 

2k
P 'd

 
P
 

n
 t-l; P

 

t-
l,

 

r
 

CD
 

Y
 

O
N

W
 

t-
t 

w
 0

0
0

 
0

0
0
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 

 t-
t 

t-
t 



t-
t 



0
 

0
 

t-
t 





N u n k r s  sampled 
data/samples, on FREENAN 

111 IV 

U 9  - - 
- -- - - 

- 21 - 
- - - 

- - - 
- - - 

- - - - 
- - - - 
- - - - 

ll - - 
- - - 
- - - 

- - - - - - - 
- - - 

- - 
- - - - 

8 - - - 
- - - 
- - - 

15 - - 
- -- -- 

M - - - - 
- - 

- - - 
~ 2 0 1  - 7 - 

- - - - - A -- 
- - - - - - - 

- - - 
- - 

l l 9  25 - - 
- - 
- -- 
- - 

24i! 21L - -- 
- A 

- - 
W ( 5 8  - L- 

- - 
&?+ 148 - - 

U 7  - - - 
- - - - 
- - -- 

- - -- - -- 
- - - 

512 L,%b 11782~,' 3 0 

I/ examination s t a n c h  c o n t e r t s  e s t i r m t e s  v o l ~  - 
n-a jor +a. 

42 

for v a r i o u s  t-of b i o l o g i c a l  
MILLER Cru i se  83-01, 

Table 4. of pol lock 
by haul ,  

Leg and 

1 357 125 17 8 53 47 

2 363 51 
 68 5 2 

3 161 54 54 

4 37 8 12 8 177 49 

5 326 143 51 

6 16 3 87 12 3 36 

7 118 68 10 9 41 

8 300 117 117 

9 327 75 75 


10 24 4 73 73 

299 12 3 18 3 60 52 


12  37 9 84 138 5 4 

1 3  302 120 17 2 52 

14  

1 5  322 140 264 124 

16 268 125 153 28 50 

17 267 133 133 

1 8  292 10 
 127 1 9  

1 9  237 81 121  40 

20 282 13 9 151 1 2  

21 271 135 
 9 24 

22 290 7 0 97 27 

23 211 10 7 
 t o g  
24 30 0 140 216 76 50 

25 281 140 20 9 6 9 

26 27 0 132 
 69 
27 
28 
29 29 5 99 1 5  6 57 
30 325 100 16 4 6 4 10 0 
31 357 5 9 60 

32 280 140 20 7 67 35 

3 3 55 2 13 7 241 10 4 24 

34 185 91 1 2  9 38 38 

35 343 18 4 
 58 3 4 

36 28 6 140 215 75 51 

37 263 12 3 263 140 52 

38 248 12 4 
 35 10 

39 281 137 20 5 68 51 

40 343 10 0 
 72 27 

41 341 
 160 43 

42 315 13 5 135 

43 37 2 125 125 10 

4 4 140 140 NO 

45 28 9 138 138 

T o t a l s  ,515 4,644 659 6 

of  wi th  g r o s s  of f o rCursory
recorded 

10 



pollock 
data/samples on 11. 

(TrOLITHS WEIGHTS 
s=-Er 

fls /,q19 644 7 r o  81 

1/ s t m c h  estmates rrrajor - 
taxa 

Table 5. N u m b e r s  of sampled fo r  various types of b iological  
, by haul, CHAPMAN Cruise 83-02, Leg 

HAUL LENGTHS MATURITIES SCANS-

-Totals 2,970 

Cursory examination of contents with gross  of volume f o r  
recorded. 



b iomss  (10 t) populaton 1 
mean (cm) ( g )  man ( d i n e d )  
Shelikof 

I/ 6 ': 

3/ Nlmbers 91:7 

,.8 

Fernales .O 

4/ mean (gm) 

F€mlles 

1/ - 
2/ 2,043X10 (man MI- J3EEMW 2)  - 
3/ n m 5 , 0 5 5 ~ 1 0 ~  pollock - 
4/ length/weight - 

11 

3 and (numbers x 106 est imates of pollock and t h e i r  Table 6. Preliminary age spec i f i c  
length and weight a t  length f o r  t h e  f i r s t  and second MILLER FREEMAN surveys of 

S t r a i t  i n  1983. 

1 2 3 4 5 .  6 7 8 9 10 

Sex ratio - .53 .46 .55 .60 .63 .58 .50 .60 

% of total 1.2  3.1 20.9 31.8 23.6 15.4 2.7 0.9 0.2 0.2 

372.0 244.6 1268.9 1452.3 927.4 662.5 2.5 5.1 5.1 

% of total 7.4 4.8 25.1 28.7 18.3 , 13.1 1 0.5 0.1 0.1 

Mean length , 

Males 22.4 33.6 38.0 41.6 43.3 41.6 45.1 45.3 52.0 

23.0 36.6 39.0 42.8 . 45.8 44.6 47.7 56 52.0 
, 

combined 22.7 35.2 38.4 42.1. 44.2 42.9 46.4 49.6 52.0 52.0 

Weight a t  length 

Males 75.5 259.9 378.1 498.2 562.9 498.2 637.3 646.0 983.5 

80.4 344.8 420.7 563.0 696.2 640.6 790.8 1307.5 1036.5 

-

-

sex ratio = proportion males 

total pollock biomass = 3 t of estimates f o r  surveys 1 and 

total = 

w i g h t s  calculated using regression coef f ic ien t s  



Estimted pollock biorrrass Shel ikof  

I/ 
B i o m s s  % 

(t)  (t) 

1 - 

- 
- 

1 & - 
2'022,384 - 

1 & 

2/ - 
- 

1/ m l y  =re - 
2/ all MILLER - 

Table 7. i n  S t r a i t  i n  1980, 1981 and 1983. 

Cmfidence  i n t e r v a l  Survey 
-

95 
Y e a r  Survey d a t e s  

1980 A p r i l  11-14 708,983 566,024 815,942 

1981 1 March 3-15 4,380,032 2,922,163 5,837,900 

2 March 24-27 3,147,444 2,073,752 4,230,533 

Mean of surveys 4,670,448 

3 Apr i l  4-10 3,050,096 

2 3,763,738 2,857,028 

4,077,807 

1983 1 March 6-15 2,465,753 1,536,062 - 3,395,445 

2 March 16-19 2,360,348 1,260,685 - 3,460,011 

Mean of  surveys 2 2,413,051 1,693,054 - 3,133,048 

1,340,843 

4 A p r i l  6-13 818,932 571,784 

3 March 25-April 3 903,634 466,424 

1,066,080 

Survey d a t e s  inc lude  days when echo i n t e g r a t i o n  d a t a  co l l ec t ed .  

Survey conducted by CHAPMAN; o t h e r s  by FREEMAN. 
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